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Critical ConcernsCritical Concerns
•• Magnet coil voltage limitationMagnet coil voltage limitation

–– Tight space between coil and laminated core Tight space between coil and laminated core 
(~ 20 (~ 20 mmm) m) 

–– Single turn leads to lower conductor voltageSingle turn leads to lower conductor voltage
•• High thermo dissipationHigh thermo dissipation

–– High currentHigh current
–– High repetition rateHigh repetition rate
–– Long pulse durationLong pulse duration
–– Long cable connectionLong cable connection
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Critical ConcernsCritical Concerns
•• High energy storageHigh energy storage

–– Large capacitor banksLarge capacitor banks
•• Tunnel SpaceTunnel Space
•• Building Space and InfrastructureBuilding Space and Infrastructure
•• CostCost
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Critical Design RequirementsCritical Design Requirements
•• Pulsers will be located in service buildingsPulsers will be located in service buildings
•• Low resistance designLow resistance design

–– Transmission cable length shall be as short Transmission cable length shall be as short 
as possibleas possible

–– Devices shall have low internal resistanceDevices shall have low internal resistance
–– Magnet conductor shall be low resistanceMagnet conductor shall be low resistance

•• Low inductance designLow inductance design
–– Coaxial transmission cableCoaxial transmission cable
–– Single turn magnetSingle turn magnet
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System LayoutSystem Layout
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Updated Simulation CircuitUpdated Simulation Circuit

Simulated with SC 2255 cable parametersSimulated with SC 2255 cable parameters
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Updated Simulation ResultUpdated Simulation Result
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Critical Components AvailabilityCritical Components Availability
•• High voltage, high current, pulse cableHigh voltage, high current, pulse cable
•• High voltage capacitor bankHigh voltage capacitor bank
•• High voltage power supplyHigh voltage power supply
•• Solid State switches and diodeSolid State switches and diode
•• Low voltage dc capacitor bankLow voltage dc capacitor bank
•• Low voltage high current power supplyLow voltage high current power supply
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High Voltage CableHigh Voltage Cable
•• Dielectric Sciences Dielectric Sciences 

22552255
•• Center conductor Center conductor 

AWG #0000AWG #0000
•• Return conductor Return conductor 

AWG equiv. #0000AWG equiv. #0000
•• Impedance 18 ohmImpedance 18 ohm
•• Three cable in parallelThree cable in parallel
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High Voltage CapacitorHigh Voltage Capacitor

•• General AtomicsGeneral Atomics

•• Reputable high energy Reputable high energy 
capacitor vendorcapacitor vendor

•• Suitable Operation Suitable Operation 
marginmargin
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Major Components CostMajor Components Cost
AGS Polarized Proton Major Components Cost Estimate

Qty Unit Unit Price Amount

SCR Powerex
T9G0181003DH 1 EA 254.40$        254.40$           

IGBT
SKM500GA123D 4 EA 321.14$        1,284.56$        

IGBT driver
SKYPER 32 Pro 2 EA 201.73$        403.46$           

Diode
SKN 240/16 3 EA 52.39$          157.17$           

HV Capacitor
GA 180433.1 5 EA 875.00$        4,375.00$        

LV Capacitor
CGS
CGS124U025X4C 10 EA 34.82$          348.20$           

HV Power Supply
750V,15000J 1 EA 20,000.00$   20,000.00$      

LV Power Supply
30V, 12000J 1 EA 15,000.00$   15,000.00$      

Cable
DS 2255 750 ft 45.30$          33,975.00$      

One unit 75,797.79$     

Two units 151,595.58$   

Major components Major components 
costcost

~ $76 k per pulser~ $76 k per pulser

~ $152 k for two ~ $152 k for two 
pulserspulsers

+ 30% contingency+ 30% contingency

DeliveryDelivery

3 to 4 months3 to 4 months
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